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*>OS i±t7>y»Jl^*t^^S i -S ifaimm 
S iXtiS i tC ^±f*fcS i -S i 

Sr. ±ii«Bg;7C«#'s i X(S s i t c t j&^jSO . *o 

±«t*ifcs i - s i m^^h^A mmft^-mizw 
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mmmcrMM] 

mm? tmmm^-t 4»o^^*ift:^L 

^vfftMX^L^s i -s i «f#*afflBt+fc^ 
t & 1 fflHr*-4E«at5W±5Jraw«ttfl;^**. 
(B) ^WiM«^^t*fL^;HilTWMfO, $r>f* 

yy^ym&v (c) ^y^Aig#x(±a^M#:co# 

^Sffi^Xte^SJI^ifeSS^^JfcO, 

«*ts i - s i ts^*^rt-fta«HF*^^-f *Sf* 

[ If 2 ] ( B ) I»«««yy5 y , ( A ) 

f&ftcomtiUk&m i ^ /w=*t u o . ooi-o. 5 ^ 

[ 11*11 3 ] ( C ) fB&toJU *J*7 A§g*Xfi6&|g 

. ( a ) fS^^H^t-^ft i to. ooo 

0 1-0. 5 ^/KOfiJ-^T'ffl V * S ll*Ifl 1X(±2 IBttO 

[ ff3<If 4 ] KJEia£# 0-20 0 °CT£> Slf *II 
1, 2X(i3lBa^»jt*a. 

[000 1 ] 

•fffl*lBa*SfefcBW- & t cox& S . S^fcBKVii 
if, 7tM^y^ hflft^ri/t^S -y yx 

HMr, ±#:«Rg7U«^X^«lE^Xii^^«JS^i;M« 
J^Xt^fiSc'X ^ii+CS i -S 

[0002] 

[f£*<0Kffi] £ft«fi£7m#^»S^X{;i^ 
^StJlXhl«lIXi:^fi£ , X j&»o±*tftfcS i -S 

w VP jfi (Mitfc=c»^) t y- >f jgM^ to 

[0003] fc±ttfl&87n*a*Sr-f *JK^X{± 

V&UW&^XW^¥>it*fio&^tffo 0 . -fo 



[0004] *Oflfi, S i - S i JS^^ atHKlCfl^-S 
SHMfc^WS. T^/H^^A. yy/ly^'J^A. r 

■ ■ ! J ■ TXVA> ■ tr$.j))V ■ yy-^TJ (J. 

Am. Chem. So c . ) jglllt, K7641 
( 1 989^) . m^l 1 3^, HI 04 6-^- 
y (199 1*) . r7?nm^'(Macro 
molecules) jf27t, SS236 0^.— y' 
( 1 994*) ] . LfrLfc* 1 ^ £<Z>:&ifefc:*iVvC 

5 0°COTt i^Bl:«St^S* ! fc 0 , ItWC 

[0005] s i - s i mszmmmz^'thm 

y) ZA^y'^At h 'j7i~;i/*^7 -f y«ttT 

tZ. 1 , 1 , 2, 2 - f h7^f;l- 1,2- y-/7y 

^n-^y^ySr^§^^rffi [ ^yv- ■ 7W7'J 
yy • y'-v^^y (Polymer Preprint 
s , Japan) jS4 0^. ®3 5 (19 9 

1 * ) ] . S.VM«M^o-r ( M)7x -;^x 

7 -f y ) ^N°5> ; ' r 7Aco# ; STt-. l, 2 - yx^^-n - 

1, 2 - yy5y?n^y& 1 

0 0'CXUm^it^m I r y>-t;l ■ *X ■ 
y^^'J 7^ • ^57.h'J- ( J . Organome 
t. Chem. ) j mi 1 4%, C19 (1976 

*) ] ji^^fLTv^* 1 , 

(c42t£>X ff^m.^';v-c7)^jt. ^fis&CpBJfii 
[0006] 

A,J«D, Ao^jH+tS i -S iiS^fc^rtf-S*^* 
[0007] 

aaffit+ts i - s i *s^*^< 1 1 nH*-rs 

z^mzm^x^wM^m-hizm-oK* 
[0008] ~t%hib . *hbh(± . ( a ) mm tiamtf 

dr-imW^zm^Ltzy ■y*M J P**U=3rV^S i-Si 
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m<m®ft£m* . < b > z <vmw&m i ^t** l 
mm=F k.ip$>j&*) , **o±«>f ts i - s i ttr&s^r*- 



•So 

ti-i) ( a ) j^v^M^ritte. awuRTas* 1 ^^ *m 

^laBr&Ufc^M^WTLSr^S i - S iW^m 

[ooio] zcox i&mwte&kb lxiz. mux— 

/ tX^Tn 



R 1 
I 

S i- 
I 



R 3 
I 

•S i" 

I 

R 4 



(?) * uo 2 floats l -c -en tx v ^ nasm^ x 

14 4 fc fc fc icSittff }i Sr JSJR L X V i> J; ^ ) 
X'fo -> T . 2 flSXii 3 fflo X fcfcfcj&n ^ £ |5j-X{4M^r -j 
T^Tfci<s R 1 , R 2 . R 3 &VR 4 teJ^b.k36a, n 
{42X(±3C0SS[T-*S ] T^b$*i*fl;-&***ff 4 

; t & . i «**h*ws fc * Witr i , i , 

2, 2 f 1, 2 - yy^y^P/^y, 

1, 1, 2, 2, 3, 3 , 4 , 4 - ^y^/P - 1 , 
2-yy7y?a^y, 1, 1, 2, 2-^b?^^ 

;k - 3 , 4 - i?A yrot-yfy -1,2- ^7^? 

Wffy^ 1,2- i?7 x.—>V -1,2- iy^^/l- - 
1, 2 yy7y?n7'fy, 1, 1, 2, 2 - f h5 
.x-^/y-i, 2 - ^7^n^>^, l, 2 - i?? 

- 1 , 2 - Syy^A- -1,2- ^i^^^^n^y 
^y, l - 7i-;p - l , 2 , 2 - h LMf-zP -1,2 
- yy7y^n^y^>, 1, 1, 2, 2 - -^^7.X• i ?- 
/^ - 3 , 4 - <yy -1,2- yy5y?07f>, 
1,2- y"7i~/l -1,2- y'^A- -3,4- 
V 1 , 2 - yy5y^n/f^> 1,2- yXf/1/ - 
1,2- i^-Xf- /y -3,4- -1,2- yy?y 

?D7*fy, 1, 1, 2, 2-ff7Xf;l-3, 4- 



OV - 1, 2 yy7y?D7f>'- 1, 2, 3, 4 
-f h7^f^-l, 2, 3, 4 fl57i-/Py7 
of h7y7^ 1, 1, 2, 2, 3, 3, 4, 4 - ^ 
7^if;ly7Df l7y7y, 1, 2, 2, 3, 3, 
4 , 4 , 5 , 5 - 7t^f;y - 1 - 7i-/ly7n^y 

[ooii] -ar, *^Hj^r&ti5^T, ( a ) 

fcfcfcffl^6*U. (B) ^©ityy^yaii, 

coX'fo*), zcr^d^mMi/i/^yMtLXii, MUX 

Ut2] 



R 7 

I 



R 1 0 

I 



R 8 — S i — S i — R 



1 1 



I 

R 



I 

R 



1 2 



(j£ttWR 7 , R s , R 9 , R 1 0 , R n MR 12 ^W 

*W*^fSfc. W^lf 1 - 7;l/*o - 1, 1, 2, 
2, 2 - ^y^^^/kS^V^ V. 1, 2 - y - 
1, 1, 2, 2-fh5^f/^7X 1, 1-^7 
;^tn - 1 , 2, 2, 2 - fb5-Xf^y^5V, 1, 
1, l-NU7/^n-2, 2, 2 - hU^f^io^ 
>\ l , l , 2 - b D y;^n ■ i, 2 , 2 - b ] J^i- 

1, 1, 2, 2 - fh77/^D - 1 , 2 
- y^f-^^^^s 1,1,1,2, 2 

^-n - 2 - ^^Wi^vV . ^^^-yfr^ui/i/^y^ 
1 - y)V^U - 2 - 7x-/k- 1 , 1 , 2, 2 - -r I- -7 
1, 2 - y7/^n - 1 ; 2 - z/7 x. 
-ji-- 1,2- ^^;iy^y^y. l , l , l - bU7 

2, 2- MJ7i-;pyy5y, 1-7JV 
>to-L 1, 2, 2, 2-^^xf;l/yy?y, 
1,2- -1,2- ^TnbVP - 1 , 2 - 
^f;^5y, 1,2- -1,2- yXy 

- 1, 2 - y^f/l/yy^^^fc-So 
[0012] *«*fcti^Ttt. dtf) ( B ) ^c^il« 
^5HKt WIB (A) ^Oi§^b^lt*tL. ^ 

tft^ftlWCTL, 0. 00 1—0. 5t;K jffi 
L<(i0. 01-0. 2^;^fiJ^Tffl^S^*fiJ^ 

[0013] *»Kfc:tJlfVCI±. ico ( B ) ^Sfifffl 

[0014] *%HBc*3^-c(4. amt LX ( C ) 
y^Aistxae#wi ^ ^ . z\ti 6 «m t 
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t4 K * >\ y3 - y^-b^bffifi^. ftf£y~b 

y. ~b>J/K T^>\ *;^s/?m4? s -Rfc 

[0015] mEWMBfifr t LXlt. Wiff b 'J x^ 

X^y. fyy^n^y/my^y, byx^xvi^ 
*X7^y, by ( P - Mf;W *^7^, (p 

y s 7x-/^Wf MX7 >f ^^It*X7 A 

y. P-^fWx*i/x p - x^*x*-/k 9 
-^f;l/-9-*X7rty?n[4. 2. l ] y^-y 

5:i^St*X7 -f 1, 2 - t^X ( yj?(fWX7 
^y)niy*y^ l, (y'xf;i/*X7^y ) x 

1, 3-b^(y7x-/^7^/)7 0 nA 5 
>\ 1, 4-b^(y7x^l/^7^)7'^y, 

1,1' ■h'x(s/7fW^7^/)7in-ty, 

1,1' -t^(y7x-/^7>fy) 7xn-fey s 
a, a' -t'X (y^f;l/*X7^y) - o - ^yl/ 

y. i , 2 - fx (y'yf;^x7 * y ) ^y-tfy^t; 
^x«7^y, xfvP y^f/^X7^tn, 

~/l^X*-M b&£V)*X*-M K b>Jxf;^ 
7r^h, b 'j7x«;WX7r^ K 1 - «7r - 
2, 6, 7-fy^t-4-xf/^byyn[2. 
2. 2]^y^y^tWX7r-f xfi/y, rn 
^y, y^u^r-y, yffiL l, 

ti/iy^ 1, 5-y?n^?yxy s 1, 3 - y^ 
n^y^yiy, 2, 5-y;^tyxy s 1, 3, 
5, 7 -^n^^f b?x>'4!:WU7^>' J ! > y 
xy. T-tr^T-trb^b^fcV^ - yy-b^blSfi 

^ y^y^y^yr-trby^^fta^by. r-t?b 

— MJ/K ^yy-bU^t^-bU/l-. xfi/yy 
7Sy, 2, 2' - h'K'J S^Srif^r T-trb^ 

[0 0 16] *$ft*J!fct5iv{\ MI^LTfflt^fi^A 0 
9 y^A|»at/ & A«#OTft*W fc L T Ji . t- b 5 ^ 
X ( b 'J7x^^7^ y) yi^y'^A. rb7^ 

(y7xx;Mf;l/*X7 * y) ^5^A. y'^nn 
fx ( bWf;P*X7 ^y) y\°^y^A. y?oob 
x (Mlxf;P^7^y) y^y^/A. y^nntX 

(MJ7i«;l/*^7-fy) y\°^y>y^ y?nna 

(7x^y^f/l/W7^y) A°7yW, y?00 
[1, 2 - tX (yyf/^^7^y) X^y] A^y 
y7on[l, 3 - fX (y7x^*X7 4 

y ) 7n/\>] y\°y^A. y^on [ l , 4 - fx (y 



7x^x7^7) x^y] y^y^A. y?nn 

[1, 2 - fx (yXfWX7 4 J ) X^y] 

y7ao[l, 1' -t'X(y7xX;m7^ 

y) 7xnty] y\°^y^A. fx (yxyyyx>r 
-trby) A^y^A, b y x ( yx.yy*y fyr-fe b 
y ) "y^y^A. i/^nn ( ?? - 1 , 5 - y^n^? 
^yxy) y^y>>A. fx (77 -r'J/i/) 7\°^yr> 
a s ( 77 - xfyy) fx ( b y 7xxw^7 y) 
y^y^A. y^nnfx (<yy"~byyp) y^y^? 
a. y^nnxfi/yyTSyA^y^, Sffift^y' 

( 77 - Xfl/y) fX ( b !J7xXWX7 ^ 

y) fi£. xbx^X (b'j7xx;^X7^y) B 
As fb7^rX (y7xX/^fMX7^y) fiA, 
^fbx^x (b'jxf;m7^y) BA. y^nnf 
X ( b >J7x^*X7>f y) B#. y'y'o^tx ( b 
ijxf;l/*X7r^f b ) BA. fx (v - 1 , 5 - yy 
n^^yxy) y7nn ( ?? - 1 , 5 - yyu 
^^yxy) B^. y^;y^x;pt l x (h'J7>/^ 
X7^y) BA. *;i/#tMX (bijyyo^yi/ 
*x7^y) BA. fx (y^yyy^yrf by) f 

X(h>j7xXMX7^y)fi^ byx (yXyy 

ijfyrtNy) ze^, yyuufx (^yy~by 
;b) yynnfx (r^b-by/w a^Srt^ 

[0017] *«qBt*5^TI4. ift&^tttt-tft-e 

X < . ilS ( A ) «*<^8»Rft^ifti 1 ^/Wc« U 0 . 
00001—0. s^&^wotEH-caff^* o iJt, K$g 

y^Ax^a^M^^w-r^^bt^ 1—2 o^wbk 

[0 0 18] *«Mfc*5tvCf4. WtcJffllESMV^Sifc 
JE§ ^ S »R yy7 yW^RJEtt^ 

[0019] 4fc„ *«BBfc:t5V^Tt4. BU£l40x:JaT 

jpf^lBl^riftfcii^ HRfc»40— 2 o o o c^)igH 
"C* 0 . # 5 0—1 5 0 °C^*eH^®T'S) 4 6 
[0 0 2 0 ] RB»T1^*J^^1I6J4, jlftfflv^ 
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mmmTtfrtifcK). ^±itts i - s 
[oo2u nmmmizx *)%hti%>^4 mm-fr^? 

R 1 R s 
I I 

Si-Si -*Xhr 

I I 

R 2 R 4 

(sWOX, Ri, R2, R3, R*3ttfn{±ffi£i:RtS 

*fili6x l o 2 ~l x l 0 6 «tEHT"$>l). 
[0022] 

tcs i - s 

[0023] ^.m^mx-mhtitz^y^mm^Tm^ 
$>&\Mmnmimmcr>mtt%:b'b Lx^mxh 

[0024] 

# . *#W!<2 £ ft 6 tf> Wc J: T =3r£ 6 IKS S *i 
[0025] HSfiM 1 

1, 1, 2, 2-fl7^f^- 1, 2 - v^^S^n 
^y^y 0. 5mmol, 1 , 2 - - 1 , 

1, 2, 2 - f l^f/lyy?/- 0. 0 5mmol 
My7nn [ 1 , 4 - t'X ( y7i-W^7 4 7 ) 
^ y ] ^ ^ i> 0 . 0 0 5 mm o 1 COSTS' , 

SSTT^'^xlif^tfta*. l o o°C£ l 5B#p B 1JD 

iO^WLfcJSft, , 1, 2, 2-fl7^f 

/l- - 1 , 2 - yy7y?n^y?^ ! 8 0%M»§iflT 

(fb7Wyyyi/y- ^TfflSix 
tlfi 1 , 1 , 2 , 2 - -f h 7-*-^ -1,2- 

£>iX7>*°iJ (f l7^f;lyy 'Jl^y - I'J^fl/V) 

[0026] 

[fb4] 



C H a C H 3 

i i 

-E S i - S i -6 C H t $-&- 
I I 
C H 3 C H 3 

[ 0 0 2 7 ] 1 H-NMR ( CDC 1 3 ) (ppm) ; 3 
1. 42-1. 27 (m, 2H), 0. 7-0. 6 

(ra, 4H), 0. 02 (s, 12H) 
13 C — NMR (CDC 1 3 ) (ppm) ; 8 20. 2 

(2C) , 19. 9, -3. 8 (4C) 
29 Si— NMR (CDC1 3 ) (ppm) ; S -1 
8. 6 

1 R (MM) ( cm-i ) ; 1 24 5 

G P C#W ( jK U P y** ) ; * 3 . 

4X10*. flffcflE3. 4 
[0028] JtBflH 1 

Htfcffll fci^vt,. 1.2- S^/loj-n - 1 , 1 , 2 , 

2 -fi7^f/iyy7y^i^fc, mmmitrnw. 

< -IZ £ K> MLtiS, WHO 1 - 1 - 2 , 2-fl 
5^7^-1, 2 - yy7y^n^y^>i>'44%fii 
iI*$tL/>MW 1 , 1 , 2 , 2-f 15^f;i- 
1, 2 - yy7y?n^y^y(:WU8 9%<7)JR*T 
IBl£Z*fleT*>& 1 , 1, 2, 2, 6, 6, 7. 7 - :* 
^^f-^-l, 2, 6, 7 - -f h 7y7f*^4i 

PCM (^'jxfi/y»l) *>6ttsKU (fl5^f 
/pyyui^y - hV*1-\s» &8tM ( 5%&T) Lip 
LX v vfr^i fc #«BS*ifc . 

[00 29 ] ^»J2 

3StfcWlfc*JWC, y7nn [ 1 , 4 t*X (y'7i- 

[ 1 , 4 - b"X ( y'7'f/l*X7 4 J ) 7"? y ] A'5y 
^A*fflV^fcjaW4l6JtWl i:HI«tcKJSfcfTV\ Hfl*f 

(SR. JlCWtf) 1 , 1. 2, 2-f h7^ - 1, 2- 
y* y 5 y ? y y 7 6 § ftx v ■> & c: i: j&qi 

y ) a*iH*3*ufcK» 1 . 1 . 2 . 2-f h7^f;v- 
1, 2 - yy7y?n^?yt:SLT9 0%OWt 

GPCM (dfJXf ;Si¥±^7 L i4. 
6xio\ 7H!i«5. 4 

[00 30] HM^J3 

HifWl tfcvvc. y?no [ 1 , 4 - b'X (y'7x- 
W^7^7) y?y] ^"y^J^mXh^lz-J^un 
[1, 1' -t'X (y^x-MX?^) 7int 

y] y^i/'W^lufciaWi. ^Sfi^Jl tmmizBim 
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.fcOfl-WLfclSli, BflOl , 1. 2. 2-fb5^f 
- 1 , 2 - s^^^n^^v^S l%MS§;fiT 

hU^^I^V) #JffK3*iJfclB#U . 1. 2, 2 - fh 
2 - yy^y^n^y^V^Lt 5 0 

g p c ftffi ( *° u x + v >mm ) ; filfWl 5 . 

1X10 5 , tH&KI 8. 3 
[003 1 ] Htfe0f4 

UStflailfcits^T, y7oa [1, 4 - b"X (S^x — 
M?X7-{y) y*?>] ^^yWt^'Jty^np 

1, 1, 2, 2-fh7^f/l-l, 2 - i^^i^O 

^ y ^ >tf 6 5 S tiX ^ £ £ t iftm Ztiti* d 

(f l^f/lyy'Jl/y - I'J^fl/V) 
fcWBl, 1, 2, - 1, 2-^5 

GPCM(^'JXfyySISI) ; Si^^i 1 . 
7X10 3 , iffl&l. 7 

[0032] mmm5 

mnmiizin^x, 1, 1, 2, 2-fi5^f/i- 



1, 2 - yy^y^n^y^yi?)^^: 1 , 2, 3, 
4 fl7^f/l- 1 , 2, 3, 4 f 157i-/ly 
?Dfl5y7^ffll\ ^oiltLTl/HyO. 
lmi JffltWHl Hfft^Ji kR*fcRJS£frV\ 
R^Ft^Sr 29 S i -NMRT'MUh;^, 2 7% 
iOMWl, 2,3,4 ff7^f/l- 1, 2, 3, 4 

£ t jWBBSfufc. <r tf>RG»£!ft£HitW 1 k Rate 

( * x iJl/y) ^TWSfufcWB 1,2, 
3, 4 -f l7^f/l- 1, 2, 3, 4-fl57i- 
;P^^OT-b5-^^>-(c*rLT8 1 %<OJK^Tl#£>ft. 
fc. iK'J (^f^i-^y'Jl/y) «#«:Jttlf'T-* 
tt^PffilEtfe^tt -St LT v tfi . 

[0033] 

[<ffc5] 

CH 3 



-es i y- 




[00343 GPCM(^'J7fl/y») 
W13 . 4X105. 7>«CJS3 . 9 



